9
Machakos, Kenya 2 0 Selective pressure was evaluated by dN/dS, across sites of the coding region using 2 1 0 SNAP (Aberer, Kobert and Stamatakis, 2014) . Sites under positive selection were identified 2 1 1 using SLAC in Datamonkey (http://www.datamonkey.org/). representative subset (n = 14), (n = 10 from this study and n = 4 representative from 2 1 7
GenBank) from each of the three clades of the phylogenetic tree obtained above was used in 2 1 8 the analysis. Two models were assessed by a likelihood ration test (LRT): i) M2a vs M1a 2 1 9
(neutral vs positive selection) ii) M3 vs M0 (variable ratio vs one single ratio). This study provides insights into the phylogenetic relationships of BCMNV and 2 3 1 CABMV and selective pressures that govern their evolution. We present the near complete 2 3 2 genomes of eleven BCMNV and two whole genomes of CABMV from Kenya. These viruses 2 3 3
were under strong purifying selection with BCMNV and CABMV evolving independently 2 3 4
and at a slow rate. These genomes are the first from SSA and are an invaluable genomic 2 3 5
resource to not only help understand the molecular evolution of these viruses but also assist 2 3 6
in the development of molecular diagnostic tools. sequences that lacked parts of the 5' and 3' UTR regions were referred to as near complete 2 4 9
genomes. The final sequence was obtained from the consensus of de novo assembly and the 2 5 0 mapped consensus of reads and ranged from 8,241 to 9,837 nt in length (Table S1 ). BCMNV 2 5 1
and CABMV sequences obtained from this study are summarised in Table 1, while sequences   2  5  2 retrieved from GenBank and associated metadata are provided in Table S1 . In total, there 2 5 3
were 11 BCMNV and two CABMV genomes from this study ( Table 6 Comparison of rates of evolution within the two clades within BCMNV Alicai, T., Ndunguru, J., Sseruwagi, P., Tairo, F., Okao-Okuja, G., Nanvubya, R., Kiiza, L., Cui, X., Yaghmaiean, H., Wu, G., Wu, X., Chen, X., Thorn, G. and Wang, A. 2017 . The C- of Bean common mosaic virus Infecting Azuki Bean (Vigna angularis) in China.
Plant Dis. ,98(7) 1017. doi: 10.1094/PDIS-01-14-0064-PDN. Crops : Biological and Molecular Properties , and Absence of Genetic Connectivity.
Plant Dis. 1-9. Mangeni, B. C., Abang, M. M., Awale, H., Omuse, C. N., Leitch, R., Arinaitwe, W. and and analysis of recombination patterns in virus genomes. Virus Evol 1(1), 1-5. doi:
10.1093/ve/vev003. Table 3 Recombination signals across CABMV using RDP4 (Martin et al., 2015) . Table 4 Pairwise sequence comparison of the nearly complete genomes of between two representative sequences across the three clades with BCMV KC478389.1 as the out-group using Geneious 8.1.8. Intraclade similarity was over 79 % across all the three clades. Table 5 The dn⁄ds (ω) values, log-likelihood (lnL) values, likelihood ratio test (LRT) statistics and positively selected branches under different models of codon substitution were used to investigate selection pressures on the 8883 nucleotide of BCMNV-BCMV and CABMV analysed in this study Key *Likelihood ratio test (LRT) was calculated using the formula 2*(lnL x -(-lnL 0 )) ** Significance level at 0.05, LRT ratio considered significant with two-degree freedom in (H 1 -H 2 ), and in 27 degrees of freedom in H 3 .
Parameter estimate 166.863** Table 6 Comparison of rates of evolution within the two clades within BCMNV across the gene fragments. The null hypothesis is that there are equal rates while the alternative specifies different ω values between the two clades. CI tests were Significant at the 0.05 levels.
**** ω estimate to be on the boundary of allowable values in PAML 
